A Met hod and Apparatus for Creating Medical Teaching Files From I nmge
Archives Filed of the Invention The present invention relates to a nethod
and apparatus for creating nedical teaching files from imge archives and
refers particularly, though not exclusively, for use of such a nethod and
apparatus for radiol ogical teaching and information exchange using inmages
retrieved fromclinical archives. 10 Abbreviations and Acronyns Throughout
this specification the follow ng abbreviations and acronyns shall have the
followi ng neanings: 15 ACR Anerican College of Radiology, D COM Digital
| magi ng and Comuni cations in Medicine. This is a standard nedical inmaging
format and protocol; QU : Gaphical User Interface; HTTP: Hyper Text
Transfer Prot ocQlmetldd shd Ropafat@Pi)r Craiting MrelifRdielealling P! for distributed,
col | aborative, hypermedia i ntornmation systens; ID. Tdentifier. An
identifier is a string used FEP"WRAIEATCNIESHatient, or a study, in the
DI COM protocol ; JPEG Joi nt Photographic Experts Goup. This is a popul ar
I MBYErfQofBe lVeSHAL Y With file extension jpg or jpeg)-, 25 MRC Medi cal
| magi ng Resource nter. This is a distributed nmedical imaging |ibrary and
stlandard defined by RSNA. For the definition of RSNA see bel ow;, MRIP:
'\Pﬁgg CRle grégRgt ip@anﬁﬁﬂ@M E}eﬁ@c_ﬁ ¥ rﬂidﬂﬁcﬂrafna(épﬂ?}ami tdn cRAGS. m&m_rall _teb&ild_;effléﬁlsnlirdnh OR gf .
... see_hel ow. i.s the. na t he temutilizin t hod an
ppar TG st gt (G EatlyileBRaR SR S el e chohis
Conmiavparatus o r&ijelegical teFehingcardrinferatatiomengbange ¢hing énages retigved RERAlInIcal
Radi of,@miesal Soci ety of North Anerica,;
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Abbreviations and Acronyms

Throughout this specification the following abbreviations and acronyms shall have the following

meanings:

15 ACR: American College of Radiology;

DICOM: Digital Imaging and Communications in Medicine. This is a standard medical
imaging format and protocol;

GUI; Graphical User Interface;

HTTP: HyperText Transfer Protocol. This is an application-level protocol for distributed,

20 collaborative, hypermedia information systems;

ID: Identifier. An identifier is a string used to identify a patieni, or a study, in the
DICOM protocol;

JPEG: Joint Photegraphic Experts Group. This is a popular image format (usually with file
extension .jpg or .jpeg);

25 MIRC: Medical Imaging Resource Center. This is a distributed medical imaging library
and standard defined by RSNA. For the definition of RSNA see below;

MIRIP: Medical Imaging Repository Interfacing with PACS. For the definition of PACS, see
below. MIRIP is the name of the system utilizing the method and apparatus of the
present invention;

30 PACS: Picture Archiving and Communication System. The clinical image archive system;

RSNA: Radiological Society of North America;

TF: Teaching File, which is a document containing text and images that is useful for

medical education;



TF: Teaching File, which is a docunent containing text and inmages that is
useful for medical education; UD Unique Identifier, which is a nunber
that uniquely identifies an object in the DICOM standard; and XM.:

Ext ensi bl e Markup Language as defined by the Wrld Wde Wb Consortium
(WBC), to make it easy and straightforward to use on the Wb: easy to
define docunent types, easy to author and nanage docunents, and easy to
transmt and share across the Wb. Background to the Invention Medi cal
(e.g. radiological) imges are inpoétant building blocks for clinical
support, teaching and 10 research. In digital environnents Such as PACS,
i mages nmay be mani pul ated and cross- referenced in a powerful and
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and uni versi ti eshahsacse@rivggred | n- house solutions wusing a variety of
formats. Recently, the RSNA has defined standards for MRIC. M RC has the
potential to be a worldw de set of standards defining teaching file and

r eseaBadkarung ta thednyeptiehe sane fashi on as DI COM has becone the de facto
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cheat LpgafinglimaRldaRNe teaching file; the

No vendor of PACS systems presently provides a solution for creation of medical teaching files as a
commercial option. Many teaching hospitals and universities have designed in-house solutions
using a variety of formats. Recently, the RSNA has defined standards for MRIC. MIRC has the

20 potential to be a worldwide set of standards defining teaching file and research data sets in the
same fashion as DICOM has become the de facto standard for PACS.

Systems that can refrieve medical images and other information from PACS to compose
radiological teaching files in a teaching file library, and share with other teaching file libraries using
25  the MIRC protocols. are not yet available.

It is therefore the principal object of this present invention to provide a method and apparatus for

creating teaching files from medical image archives.

30  Summary of the Invention
With the above and other objects in mind, the present invention provides a method for retrieving
medical images from at least one imaging archive and creating at least one teaching file; the
method including the steps of retrieving at least one medical image from the at least one image

archive; storing the at least one medical image in a database; generating a database record for the



met hod including the steps of retrieving at | east one nedical inmage from
the at | east one image archive; storing the at |east one nedical inmage in
a dat abase; generating a database record for the at | east one teaching
file; generating the teaching file: saving the teaching file into the

dat abase, and generating at | east one index of the teaching files. A
searchi ng nmechani smfor searching the teaching file may be provided; and
when the at |l east one S nedical image is retrieved fromthe at |east one
clinical database, patient specificdinformation related to the at |east one
medi cal inmage may be retrieved with the at | east one nedical imge. The
patient specific information nmay include sensitive information, the

sensi Lijvey Ly t@écfmltg'fﬂ:p gQr?érQﬂg t@@bcﬁﬁfﬁb@ﬂe LR tha RABHAY Aiatidt® heldaRbass; the
anonym zat 1 on procCess &ﬁrje era %%Bll ncl uding replacing each itemof the
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physi Cia8 ofthdsftiBsSnfomahied r i Ng physician's tel ephone nunbers, and all other
person nanes. Retrieval of the at |east one nedical inage may be in batches

or interactively. Wien retrieval is in 25 batches, a plurality of nedical
i mages claak map befinstrerfomeded determipetifdha iteen gflsensitivie inforoptioneas erVousiphpes | s
refri &%ﬁﬂnrﬁéﬁtéﬁlﬁﬁa %wrﬁﬁzéﬁ% E%eﬁb’i&%9§y 8$nepa?éd am, irlyee Rdtidvinglahd Q§ingtheups of

stud entiflers he retrieval a PACS accessor of an inmge
ser vei?re‘f"é‘ébllgﬁﬁer%fﬁ?ia'?%i”?‘iz@l?ﬂﬁ@det he pI ur aI i ty of medi cal images fromthe at
| east one clinical inmage archive according to the patient identifiers or

the S‘fhlédélenm A& R infdtiGs ﬁ'ﬁy %&&ﬁ!‘%ﬁ%&hﬁoﬁe%r;&aﬁ&% nialsnei Pdiehtapt biver paibsat | east

one clinical 1 mage arcnlve nma ueri ed using a
names, other patlent IDs, patient's birth name patient's address, patient’s telephone numbers,

20  patient's mother's birth name, region of residence, country of residence, military rank, branch of
service, patient comments, additional patient history, refeming physician's name, referring

physician's address, referring physician’s telephone numbers, and all other person names.

Retrieval of the at least one medical image may be in batches or interactively. When retrieval is in
25  batches, a plurality of medical images and information relative to the plurality of medical images is
retrieved automatically using groups of patient identifiers or groups of study identifiers. The retrieval
may be by a PACS accessor of an image server reading and retrieving the plurality of medical
images from the at least one clinical image archive according to the patient identifiers or the study
identifiers.
30
When the retrieval is interactive, the at least one clinical image archive may be queried using a
graphic user interface and instructions are passed from the graphic user interface to a PACS

accessor of an image server, the PACS accessor interrogating the at least one clinical image



graphic user interface and instructions are passed fromthe graphic user
interface to a PACS accessor of an inmage server, the PACS accessor
interrogating the at |east one clinical imge archive, finds at |east one
medi cal inmage of interest, and retrieving the at | east one nedical inage
and information relative to the at | east one nedical inages. The at |east
one nedical inmage may be received fromthe at | east one clinical image
archive, the 1imge server then first storing the inage in a tenporary disk
directory and validating the at | eadt one image according to a DI COM
standard; and, if the at |east one image is not a valid DICOM image, the

i mage server nmay discard the at |east one inage and check in the database

for dupld (ﬁ s'é?rleast]&elniedtcgﬁm%e bSRSkstOAR rbtﬂ@\ﬂ% 1Ad bEBSLY ofXinddidal infhgkhe

dat abase, e mgtlge server may nove the at [east one image into a
dupl i E%ﬂ'f‘fe?‘i"qyi”?'@ EﬁtWhelaﬁ'eﬁﬁé’”%fneP%%g?agSﬁe image is not in the database,
the image server preferably queries the at | east one clinical image
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the i maae severdherafifet Stafeg de image in HIsEPREET ¢ difepiRy Nt Ha‘m&n eabked. 15 The
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t o nufuapligatien.st or age rredl a by determ ni ng when a 20 current storage nedi um
reaches its nmaxi mum capaci ty finding a further storage mediumw th

sufficient free space ndl furth medi cal ima ;age to
CHb ¢ (e icast GreabasnasRine o e 7 cudhisd e Btk sivel B8P0, Paalloinar at us
for reterimayeé intp aveupiicadibn dlrmtyes lf theat lgastlope gmage irenot |lmtagdatalr>a§m teireagd creating
at |e§e?\tfer Fé?erétﬁf&t@n@égthfe'a{ %asttohg cﬁ%ﬂhﬁbé’ﬁmhl@@{&@!ﬂ@@e el PARHE study) | Mage 25
server, M server n%[@e {1 3her£t3' C user 4%35 erface for

oper a??rﬁﬁa%'”}i’g?lg‘@’mgt'on Hygies th? Orerg 055'6’5@ Long pedicd 519812t abase
for sstoraligeinfoimatibh andabriatiesdt onemodivaltimege, in thecletab2aseg  dat abase tabl es,

g { abase indexes, database scripts, and pointers to the nedical inmages and
30 teaching files. The i mage server ¥ connunlcatlnﬁ%mnth t he at

| east Thidl Iast ofengdicalipgee a’!i'r'ﬁfﬂ'i”QPé'W Yae& eﬁrﬁ@y %Iﬂrﬁd EF a6PatE aAlh 985 east one
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image-related information fromthe at |east one nedical inmage.
The at least one medical image may be spanned to multiple storage media by determining when a
20  current storage medium reaches its maximum capacity, finding a further storage medium with

sufficient free space, and sending further medical images for storage to the further storage medium.

The present invention also provides apparatus for retrieving medical images from at least one
image archive and creating at least one teaching file; the apparatus including a database, an image
25  server, a MIRC server, a web server, and a graphic user interface for operation on a user's

machine.

The database may be a relational database for storage of all required information, including
database tables, database indexes, database scripts, and pointers to the medical images and
30  teaching files. The image server may be for communicating with the at least one clinical image
archive, querying and retrieving the at least one medical images, and patient data, study data,

series data, and image-related information from the at least one medical image.



The M RC server preferably provides MRC conpliant functions, including

M RC queries and M RC storage; and the web server advantageously serves
requests received froma user via the graphic wuser interface on a user's
machi ne; the graphic user interface being for providing access functions
and MRC file editing functions. The inmage server may include a PACS
accessor for querying and retrieving imges fromat |east one inage
archive; a DICOM receiver for receiving the at | east one nedical inmage
retrieved from the at |east one inmhge archive by the PACS accessor; and a
DI COM anonym zer for anonyrnizing the at |east one nedical inmage received
fromthe at | east one inage archive by the DICOM 10 receiver. An MR P

ser Vvl ¢fe HRE é@%/_eppméiréit@%rme& REROVBE SR @IctidrR, B lidtgaRREaRERS ahd MiRO t he
graphic user  interface;

;.and th raphi c user jnterface may, includes an
1 R PHTRHE a0 1 Wb B MRRrPISRHEY SIeE TSR (el oI BIRDE BB as a
st anduser onetface@l & 0=r's oraciine; theugaphicusamicteifame. belb§ faFhpeoviingl aCrease funstionsay
inclu Bl Ié:gaitﬁgﬂf gt%gsvf or providing an MRC teaching file storage service
for the database norf or the user's nmachine: and an M RC query to provide
queries as defined by the MRC schene. 0 For both forms, the teaching file
may Dbehd fhage eavetanayanahide la RACS ddcBESostoanaayith anbhvetripviesienbes farent lesst al so
Pr OVI 165,808 QR & pIESRARBLE, TR N GO TR 4 oB0or FGRHBEe REAGERRmCCde that
is configured to'cause a processor to execute one or nore functions to
per f othnet least opeintrse agrde by Bed/ sotesesspe §ed 2 PIGON 2BPnyEizer foF a%MGENen or der
that fhbestPERE 8RS mebit@Nink@NretBydereivithe bt 1kasiesnstimage arbivé @adhd YIGDM | nto
pi@ct |ecé5}‘lle effect there shall now be described by way of non-limtative
e arrpTg, A preferred enbodi nent of the present invention, the description
being wwth reference to the acconpanying illustrative drawings, in 30
whi chan WiRIBr Rrdet infay SeSor&VidRaN iR keCliet it adTsériiad rdqliédts Hroratias graac 08drn
corrpon}e#ts_of tthhe agi ar at.us of the resemmbn){(_}en%i an grnrqe;fglcaetab%rte used for
per f oA EPEINFEFAR0E UBF" 'PIRECH By AIYIPHIT MR B ISR 8 SR04 Pust rat i on
i N nome irdewel browseowi asg stdnd aboapemieaiios ook usdte mapghjed-at us of Figure 1; Figure
3;4s a systemflowchart that illustrates the principal steps to create

teaching files fromclinic
TheMIRIC server magfnlnc}ude an l@llRC storage for providing an MIRC teaching file storage service

for the database and for the user's machine; and an MIRC guery to provide queries as defined by
the MIRC scheme.

20 For both forms, the teaching file may be in accordance with the MIRC standard.
The present invention also provides a computer useable medium comprising a computer program

code that is configured to cause a processor to execute one or more functions to perform the

method described above.

25
Description of the Drawings
In order that the present invention maybe better understood and readily put into practical effect
there shall now be described by way of non-limitative example, a preferred embodiment of the
present invention, the description being with reference to the accompanying illustrative drawings, in
30  which:

Figure 1 is a system block diagram that illustrates the main components of the apparatus of the
present invention and that are used for performing the method of the present invention;
Figure 2 is an illustration in more detail showing the components of the apparatus of Figure 1,



i mage archives; Figure 4 is a flowhart of the batch inmage retrieval
process as part of the first step of Figure 3 and illustrates the steps
required to retrieve nedical images fromthe clinical inage archive; 5
Figure 5 is a flowhart of the third step of Figure 3 and illustrates the
steps to anonynize one item of patient sensitive information in a D COM
file; Figure 6 is a flowhart that illustrates the steps to anonym ze all
DCOMfiles in the database; Figure 7 is a flowhart of the steps required
to interactively input an ACR code; ¢6and Figure 8 is a flowhart
illustrating the steps of step 2 of Figure 3 when storing inmages in the 10
dat abase. Description of Preferred Enbodi nent To refer to Figure 1, the
syst emg&%%;y%t&t ﬂcﬂrcﬁ'éﬁ RRaRStrstes tﬁé‘pr‘:r{éﬁgleste?ﬁ'idlﬁéat@tea&l G R difkal3, @ web
server 4, and 5 operating on a user's machine. The database 1 is a
rel at I”&Q%Prcﬂ'&?sabase It stores all information for the system i ncl udi ng
dat abagere 4tiabFiesshad at tabasteh inragde xetdsvalgnateskasafraised tredirst jstep .of Figural3smdst or es
the pfﬂbé?lla Eﬁwetsi)e Pﬁqp@tﬁkﬁr@évefﬂehﬁé |r9£gegﬁ tl‘r%ycﬁﬁ;mm é@grchﬂgge server 2

conmuni ca es Wt ni ca arc queries and retrieves
nedi cBioure fdye dowghart ghibe iird St?atOéF'Q%r? ﬁ@ddﬁﬁt&‘tesstﬁ? PleRs AR AP 8- r el at ed
i nf or pEdatiend sdrisiave hfaenatioR B alieoMRC 3 server provides M RC conpli ant

f unct Eokllrgrﬁllsl, Qﬁowcﬂal{-'ﬂat{vllluR&tgsutﬁé Etggsftgggon%ggaﬁ; b@@hﬂﬁlﬁs inﬁ%edagﬁg eser ver 4

serve ous uests recel usér via on'a user's
machi higure TTSh%ﬂC@thaFSOf;ﬂﬂQﬁﬁmé%quff@mf@ﬂﬂt%ﬁ@W?'b'na@@é§§th52@9 &4t em and al so

provi figsreM BG fibdcPa®diubtrddifly tHentédsOstSstep’e P FRudes ke diofitd Inedgus @ the
|IIustr$§ed in Figure 2. Here, the image server 2 includes a PACS 25

adlesf¥?®%Et hat is used to gquery and retrieve inmages fromthe PACS 14; a
DICOMreceiver 7 that is used to receive the inages retrieved fromthe PACS
14 byDesreipthaef Rieferred Embgdimenh COM  anonyni zer 8 that is used to anonynize

the i m@&@& té eg%wedneféygamtcb@sum defabaye { hm b Mrver eCeWRE serveramnd Ot her

Service (Echo), and so forth. 30 By anonyn ze
(and YE%S (j‘feégnaé’ caql% Oﬁﬁﬁava?l na} sjgrsTgCh meant that predeternined
identification details of the patient, study, and so forth, are made

anonyﬂw&ata%gsé Dita Riati@RARIares) NQlorakall iAot Bethe Em,iir{c}ﬁdmb dhfapasgat i ent ,
st udy ' ' to service

re quegaplg ﬂ%@ﬁqs{eh@%&{‘a@ﬂaﬁas%%%%qthlﬁ%gsﬁc{rgsqﬁe Ipcg}ntgrg?o t\ﬁg physmal f‘?es cﬁlt
system. The image server 2 communicates with the clinical image archive, queries and retrieves
medical images and patient data, study data, series data, and image-related information from them.

20 The MIRC 3 server provides MIRC compliant functions, including MIRC queries and MIRC storage.
The web server 4 serves various requests received from a user via the GUI 5 on a user’s machine.

The GUI 5 provides functions to access the system, and also provides MIRC file editing functions.

A more detailed structure is illustrated in Figure 2. Here, the image server 2 includes a PACS

25  accessor 6 that is used to query and retrieve images from the PACS 14; a DICOM receiver 7 that is
used to receive the images retrieved from the PACS 14 by the PACS accessor 6; a DICOM
anonymizer 8 that is used to anonymize the images received from the PACS 14 by the DICOM
receiver 7; and Other Service 9 that includes PACS Ping (Echo), and so forth.

30 By anonymize (and its grammatical equivalents) it is meant that predetermined identification details
of the patient, study, and so forth, are made anonymous so that a reader cannot determine the

identity of the patient, study, or the like.



11 is a user interface that can be run in a web browser or as a stand al one
application on the user's machine. MRC storage 12 is part of the MRC
server 3 and provides an MRC teaching file storage service for the
database 1 and for a user's machine. MRC query 13 is also part of the MRC
server 3 and provides queries as defined by the M RC schene. The nethod is
illustrated in Figure 3 and includes the steps: 10 1. retrieving nedical
imges fromthe clinical image archive 14; storing the retrieved nedica

i mges in the database 1; anonym zifig the patient information so that the
user cannot obtain the patient information; 4. generating the database
record for the teaching file; generating the XML file; 15 6. saving the XM
f11© WRAWARENENRIFRAS f the woP BRIt Sorliberch @RI AL JUNS, dRARRIFGGR! | €5 and

providing a searc mechani sm gure 4 illustrates { step (1) of

the i RGcHser IPlgHacRANA fry kg (0 WffbrPé%j’é’*?r s alons H'?pc‘!%ﬁt"’" % "FHEYE ar chi ve.

The rafteogy department of a hospital generates a | arge number of nedica

i mages every day. Mbst images are in digital format, and are stored in the

clinical image archive - PACS. |Images are generally typical or atypical.
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The net hod of the present invention can

comuni cati on . rot g:a
i nt er PR¥ eWLFH é’quedr??g}%ﬁﬂﬁ 36 af chive 14: and retrieve images and
patient specific information. The retrieval process itself is in accordance

with Erh@met%cﬁg‘ﬂhara@dqmFuremﬂd rn@maésawaéteﬁmy be in batches or interactively.
When i n bat nfor tlon relative to those inmages

cdf péd r@ﬂ?TQQRﬁ?“%ﬁF@ﬁ%ﬁqqggﬁgfmﬁgﬁwag 6 of patient 30 identifiers, or
st udy2i dasamhgfheeetsevev\henicmlm‘nayeaqrtthelﬁtab@tserieval is required, the GU 5 is

abl e 5o aanWnﬁz ﬁd}ﬁe pﬁﬂeht’?ﬁf@ﬁﬂattbr{%ﬁatﬁe%b%%nﬂcﬂomln@ﬁﬂ&%ﬁt in%'imatﬁnﬁd
user - sel ect’ed stud i eved. For batch retri eval t he user

pr ovi des@eaerﬂ'rlgéhec‘?ﬁtﬁbé?%reﬁ?jdf"l’iﬁ‘eﬁ%ﬁcf”é%f”eI D or the study U D. The PACS
accessorgeberafingttiteXMintige server 2 reads the file, and retrieves the

CQEreép%%%ﬁeﬁﬁ/ﬁf%%to't%%%as%ﬁ fromthe clinical inmage archive 14
according t tient IDs. In the instance of one or nore
7. generating the ;ndexes of the teaching files; and

8. providing a searching mechanism.

Figure 4 illustrates the first step (1) of the method - retrieving medical images from the clinical

20  image archive. The radiology department of a hospital generates a large number of medical images
every day. Most images are in digital format, and are stored in the clinical image archive — PACS.
Images are generally typical or atypical. But they may be particularly suitabie for generating
teaching files. Clinical image archives are for clinical purposes only and use a specific
communication protocol named DICOM.

25
The method of the present invention can interface with the clinical image archive 14, and retrieve

images and patient specific information. The retrieval process itself is in accordance with the
DICOM protocol. The retrieval may be in batches or interactively. When in batches, medical images
and information relative to those images can be retrieved automatically using groups of patient
30 identifiers, or study identifiers. When interactive retrieval is required, the GUI 5 is able to query the

clinical image archive 14 by categories, and user-selected studies may aiso be retrieved.

For batch retrieval, the user provides a file containing the patient ID or the study UID. The PACS
accessor 6 of the image server 2 reads the file, and retrieves the corresponding medical images

35  from the clinical image archive 14 according to the patient IDs. In the instance of one or more



studies being retrieved, the study UDs listed are used to |ocate and
retrieve the required images. In both instances the required patient
specific information is also retrieved with each i mage or study, as the
case may be. 5 Wien retrieval is interactive, the user queries the clinical
i mge archive 14 through the GQJ 5. Instructions are passed fromthe GU 5
on the user's termnal to the PACS accessor 6. The PACS accessor 6
interrogates the clinical inage archive 14, finds the patient or study of
interest, and retrieves the requir&d i nages. The user can also work on a
di agnostics i magi ng workstation, using the interface provided by the

wor kst ation, and send the retrieved imges to the inage server 2. 10 The

pr 00e§§dl@§%g%ﬁ&lealthe e m@y%t&eﬁ@uééﬁ@?ﬁﬁ@%d et tRe l%qﬁl%ﬁ\hﬁadeban process
steps 1 nvol ved in stori server

2 r echqty wstanges; %f@%u'freﬂa%?ﬁnﬁg%gﬁ W%'a?t'or I‘Pa% ?'emwth e&lch t"ﬁ‘@e %a server 2

firstasthecss midgde. i mage in a tenporary disk directory and then validates
the i mage according to the DICOM standard. 15 If the inage is not a valid

DICOM inmage, it discards the imge. |Inmage server 2 then checks_ in the
dat ab¥ien fetjeyp! i iaraciue. |tm1usqrqu?'vf‘é th%ﬁ'{j’é’fah1"}a@a(?§ﬁhl¥§ﬂ§tt§f°vw PREYat abase 1,
| MageInSiRici®E afe PRVESTdnthe GUIBER thd Lsers rirmina tathp|AACStdccassatiar ¢ BAGS | f the

L oaCeeBehPb B8 BR°Ginkel ih05: WERAC1 P SUE e Zpalllflor SBoy b el b2 1 e

archi Ve O recrieve ant serieés and i nage
i nf or etrevasrihe requicpdrimpgse. Tff?élspfrﬁaﬁraﬁﬁt"iodﬁow giRgRORtSS] "Hﬁ'&ﬂ‘rgrfﬁ?t”ﬁ?ﬂﬁ'médﬁ\@ﬂded in

the i iﬂ@@rﬂérl%e |pl‘m@8d by bR; worksthtioh, Gain@ Sehd1 e réblevaalibageatto ek imagé bevetal abase 1.
The retrieved b le”ﬁ%F% and atl nt information are stored in the

ddt ab r‘lcef’%?”dfw ther s pT6Cess ‘her useful information nmay al so be
extracted fromthe i mages and stored in the database. This other

i nf or Rigdre Srehpws theeProcaerexXens invpIvea N Epfngdmagasdn e fafabnge 1 MheatiiRINaeB, series
I D agishver MBERIVEDah Mhagei@mrBs elinpfl ifRgs althing 14, heeageesiad firstnmgesthar e

usual lﬁréa%%r %m%orllarg d:sEd:re&:E; and%llfet% vglllcja%rs% l%ggéj&t(:dﬂﬁ'lg Q{AﬁgDﬁﬂﬁgﬁaﬁ&% storage.

The | current
stor alf &emmmwpt@a@tﬂéalcw §nagaxit Wmﬁlr@at@mmaﬂ? Imggessenten § dheretipeiminning h

suf fi gdtssake | fc@@u;ﬁ@él@ﬁ* H&efrﬁéﬁé@r chidtstitPe dhtaR@e s, iage sedibr 3intvag@ear e sent

to that t Fi . fi
o RS AR LA o B L2 R ©
sensi the elical imagamrobive 14 lieretrieie th@rfele‘dani patieptn atmhy sefjes ang irprge '%FP'I”W!EH to

appeagnd rﬁ'erlj@ﬁ@ rddRation M@ the iNrh@Bor @belgedil MelifddBihg iffRfel iRNBnSaHIES the Ve
i nformation eéataﬂyase' nply renoved fromthe teaching

20  information |nt
The retrieved medical images and patient information are stored in the database 1 for further
processing. Other useful information may also be extracted from the images and stored in the
database. This other information may be indexed by patient's name, patient ID, study ID, series 1D

25  and image ID for the ease of searching.

Since medical images are usually large in size, they take a large amount of disk space for storage.
The image can be spanned to multiple storage media. When the current storage medium reaches
its maximum capacity, a storage medium with sufficient free space is found and further images for

30  storage are sent to that storage medium.

To now refer to Figure 5, as patient-specific information retrieved from the clinical image archive 14
is very sensitive, it can only be referenced internally. It is not allowed to appear in teaching files,
which may be published. Patient sensitive information can’t be simply removed from the teaching



files. Sonetinmes it is required to refer back to the actual patient. So
patient sensitive information needs to be nade anonynous - or anonym zed.
Whenever a whole study is received and stored in the database 1, the

anonym zer 8 of imge server 2 automatically starts to anonym ze the

i mges. The image server 2 keeps the correspondence rel ationship between
the sensitive informati on and the anonym zed code in the database 1. |nage
server 2 also provides a nethod to reveal the information before

anonym zation by | ooking up the database 1, but this nethod can only be
used internally. 10 Sensitive information includes, but is not limted to,
for exanple: Patient's nane Patient ID O her patient's nanes O her

pat i efls hRetineal |{ i@%qu?re(p{or fefer Bé’dﬂﬁo tI"Peaéc'tL%nE)ati%ntaQSI?)@tﬁeﬁt Bakikighhiofmdtieh ephone
unbers Patient's nother's birth name Region of residence Country of

re5|d@ﬁ%%“’WﬁW@dFQPVWFQWk‘ﬁﬁﬁH@ﬂ“Gﬂ service Patient coments Additional
patient history Referring physician's nanme Referring physician's addr ess

ref o1 nhDRVAMY Sheik Quad id RLSRICHA SHEDE! fie dé!al)%sgtmr  BEhY .Qern@meﬁn

anonym zat 1 on code ¥ or mat of e> - "<Nunber >
wher eserysy ef jautomaticady #farty ehaonyaED Hab dnagssar 8¢ Me9% selvet t2e PS\iHE ch
I epr esgpiaéponddite CigtdhsNip Bétwedhethe sensitive information and the anonymized code in the

database 1. Image server 2 also provides a methed to reveal the information before anonymization

by looking up the database 1, but this method can only be used internally.

10 Sensitive information includes, but is not limited to, for example:
» Patient’'s name
s Patient ID
s Other patient's names
» Other patient IDs
15 s Patient's birth name
» Patient’'s address
» Patient’s telephone numbers
» Patient's mother's birth name
s Region of residence
20 o Country of residence
» Military rank
¢ Branch of service
» Patient comments
» Additional patient history
25 » Referring physician's name
+ Referring physician's address
» Referring physician’s telephone numbers
» All other person names
An anonymization code may have the format of:
30 <Prefix> <Type> - <Number>
where, prefix is usually short alphabet characters or letters, which represents the creator of the
anonymized information. Typically the acronym of the creating institute is used, for example, “BIL".

The prefix is generated during the initial set-up of the system



anonym zed information. Typically the acronymof the creating institute is
used, for exanple, "BIL". The prefix is generated during the initial
set-up of the system 10 Type specifies the nature of the piece of

anonym zed i nformation. Since patient nanme and ID are nost frequently
referenced, a "P" and a "D' may be used to represent themrespectively. An
"X" may be used to represent all other types of information. Further
classification is also possible, for exanple, an "A" can be used to
represent address information. Agai®, the type is created during the
initial installation of the system Nunber is a random nunber generated by
a nunber generator within the anonym zer 8 in inmage server 2. The Nunber

i S U“'rg%‘f‘ﬁ é&ﬁ%s% dﬁlﬁeBPthQ'lg%Eé BEMIcRIit RENRAURYT HRE et nbhOBNLIDNRE codes.

For ex re resents aﬁ§$t|ent nang ug géeated by
an or @aﬁuf%awﬁrn&h ’erf%{ﬁ%?ﬂd a G epd gL o TRE %P%‘?ﬁ’sto "eRr ?QP’@desipﬁCtl’fF'é % are used
t 0 anmay bé u€:dab geprédsenn AifothRatypentf isfemsition. Ferthen classificaiionns alsé-possiecferi t em of

pati ey, %?en% %‘;s erlfsgé WE}% pr&dlnt éﬁﬁsgmﬂﬂ?ﬁﬁkﬁ SAgafh ﬁﬂggﬁbggs dgéﬁtécmuﬁné thgm of

i nf or &L een anonym ze ooki n ook-up table in
t he r@@@ﬂmﬁmﬁwﬂpﬁ@eéﬁﬂﬁmase 1. If 15 yes; the al ready created anonyni zed
code is used. Qtherw se, anonym zer 8 generates a new random nunber.

Anony&j}ngéed 8,1 h Qnrﬁgr%ge tque?rgtgg b A n%rrﬁg?rt%eﬂgra{ofw&lnﬁ the%Q%&V goe rmatgg form the

anony ens o ensi 1on arerepl aced
with sdn‘eerand'hy Numbet is wwe ant gervesolp distinsyist drecanopanizedi cot fierp olhet e t he

Sensi fhr\eRarhpif, QrdsBe, BDP-286b” B RRRMYIRiER Harh€ REcredtSd B 4 ®6hnizatidnane@at abase 1
in a % gGure manner. It is normally only accessible to those having 20

altesP o such information. Denial of access may be by use of one or nore
of known techniques including, but not limted to, a firewall, access

| evel Theﬁ&é&‘%ﬂfsgacted ! ﬁ?ure BRRDEdE t@%n&@mh@%ﬁ@ﬂ&ﬁ of BatRnt s%ﬂsﬁ\férlﬁfbrmaﬁbrgur e 6

shows the 'steps used to ano ze all i mges ne or i es or

ot herF‘Prefla@’é't%’i‘ geradpnt seesitye '%ﬁ‘@‘é‘g‘ thﬁeﬂ“B "ngefg ﬂ?‘g‘f’r’f t@'%{?m(?f n "Pa IPhages, all
st udi e diready teee dndrymized & dooking e c Imka:pdehlermﬂmeetordihétf@tmbesa &l If

Py ?Cege%e% fa(PrEacgn(%BféH Zr%hbrﬁlgeoo%eqy uQ.QJe O%Qr@vsée”ﬁr%?m%rt@'g@ne%é\sha neyudy are

process nonym zati on one- by-on &j
pat i effdefe ﬁwqrvé\nonvw@f Rditendds Q*efpé%fm“%ﬁme é%Hﬁyﬁ?df "Wha eRLtRet hod
descr afvagmiadiDyddiel Mhe abadificoeme @f Bérgliveinfbrm@®n are replaced with the anonymized

code. The correspondence relationship between the sensitive information and the anonymized code
is stored in the database 1 in a secure manner. It is normally only accessible to those having

20 access to such information. Denial of access may be by use of one or more of known techniques
including, but not limited to, a firewall, access level, passwords, PINs, members of an Intranet, and
so forth.

Figure 6 shows the steps used to anonymize all images in one or more studies or other large cluster
25 of images. Here, after retrieval of all images, all studies that need to be anonymized are
determined. The studies all processed for anonymization one-by-one. The images within each
study are processed for anonymization one-by-one. For each image, all patient-sensitive
information is found and anonymized using the method described above in relation to Figure 5.

30 By using this anonymization method, no patient-sensitive information is disclosed to those not
entitied to view the information, but the information required to be revealed to all users can be
revealed to all users, and that information only able to be revealed to certain users having access to

the information can be revealed to those users only.



By using this anonym zation nethod, no patient-sensitive information is

di sclosed to those not entitled to view the information, but the
information required to be revealed to all users can be revealed to al
users, and that information only able to be revealed to certain users
havi ng access to the information can be revealed to those users only. 11
To generate the database record for teaching file, useful information, such
as patient nane, ID, sex, age, race, etc, gathered fromthe above steps
can be used to automatically generdte a teaching-file database-record.
Significant imges may al so be selected and inserted into the teaching file
dat abase record. They can also be deleted and re-ordered. Author

| nf ory@ddy teqmjda@gbfaké He@&r& ﬂ)‘?te’aEﬁlr%rﬂmhbé?Lm nﬂ@%a% L2hbE Bk nafdt @B cal |y

fromthe dat abase and then inserted Into the teaching file d tab se record.
The @9F B ricoyRNas Fyn BF aB‘t"ﬁé?epﬁé%'et?s%‘fF’?/ 9 Fvforatiey areEicht eﬁ@‘ Vright

i nf ordaedbbassvecdriit | e, difficulty 10 |evel, access perm ssion, publishing
date, reviewer, abstract, keywords, cl i ni cal findi ngs, imge findings,
radi ol ogi cal codes, diagnosis, diagnosis groups, pathology of condition,

i rfagi Figniisent imegeginay¥so beiselealed ARd inperier dp deiteachiag fie| dgiabeseyeeord. IBE%r ences,
and s@nfa@bbB deléted ﬁmectfﬁfﬁrétg ARk mfﬁcrrﬁﬁ},én hed gmetion nfotrhatioh eag be Raridved e record.
An ACR co S e oW 15 for ere <aaaa> i s

t he a"’}li‘éqtmagf/allf)g?'?.&headﬁg’g%se S 9%" ISEe mt%(ﬁacﬁ%& d?tBPa%Eé%;;oéXpe digits fromO
to 9. As shown in Figure 7 the user is QU|ded to input the ACR code step

by stma fell] {shéﬂb\m éntrp)bf sthét n‘eeeseary m?&mgt&ﬁahsu&{ SPcoplfifpt BioEhAGH, nm@ rmﬁ(?w Pe ;Jser
e e. ex (6]

t
ol a8 eahets RERRIR, SuSladhd Prdcrhabet ol KBaRHs Slice PR TEE Chdes
firstfindiagel redigngicah repdesu Istiagnesiso rdjagoesite groups. t Mhmmfe@qnﬁhorof!mﬁ@m #hat ony

code, cohdlfonUddrential dMgRBIN, SithilhrQabdil RferdrdBs, aR@bd @Ity code, then sub-pat hol ogy
code. Based on the dat abase record generated above, a teaching file

conplying with the MRC scheme may be created. This nmay be in XM. or other
sui t oAl ACR oodimyg systEivemaee hsedgn fhiel teacbmp filel scorthern pER wodaneas thdfdllewiedli ti ng,
hnggn be rel oaded for nodification. An inmage inserted into a teaching
flle as two forns: a thunbnail, and a full imge. The inmages nay 30 be in
JPEG 188737 tPPR”COM f or mat, or other suitable format.
where <gaaa> is the anatomy part, and <pppp> is the pathology part. They are digits from 0 to 9.

As shown in Figure 7, the user is guided to input the ACR code step by step, or digit by digit. At
20  each step, the system prompts the user with only the possible digits at the current position, and the
text of corresponding meanings. As illustrated, the user inputs the anatomy codes first, and then
any sub-anatomy codes. After completion of the anatomy code, the user is prompted to enter the

pathology code, then sub-pathology code.

25  Based on the database record generated above, a teaching file complying with the MIRC scheme
may be created. This may be in XML or other suitable format. The teaching file can also be

previewed while editing, and it can be reloaded for modification.

An image inserted into a teaching file has twe forms: a thumbnail, and a full image. The images may
30  bein JPEG format, DICOM format, or other suitable format.

The case record and the XML file together with their images {thumbnails and full images) may be

stored in the database for later access. Access may include indexing, searching and retrieving.



The case record and the XML file together with their imges (thunbnails and
full imges) may be stored in the database for |ater access. Access my

i ncl ude indexing, searching and retrieving. 1? The teaching files stored in
t he dat abase may be i ndexed under various categories for searching

pur pose. These indexes may include title, abstract, keywords, authors,
affiliations, contacts, patient information, radiol ogical codes, inage
format, image conpression status, imge nodality, anatomic |ocation, and
so forth. Internet-based searchi ng lBechani sns nay be provided. There nay be
two types of searching nechanisns, including internal searching and
external searching. Internal searching is available to those nenbers of
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descr pplib?dndsPhff €' red enbodi ment of the present invention, it wll be
under st ood By those skilled in the technol ogy that many variations or
modi fications in details of design, construction or operation maybe nmade
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Whilst there has been described in the foregoing, description a preferred embodiment of the
present invention, it will be understood by those skilled in the technology that many variations or
maodifications in details of design, construction or operation maybe made without departing from the

15  present invention.

The present invention extends to all features disclosed both individuzlly and in all possible

permutations and combinations.



storing the at |east one nedical inage in a database; generating a database
record for the at | east one teaching file; generating the teaching file;
saving the teaching file into the database; and generating at |east one

i ndex of the teaching files. A nmethod as clainmed in claim1l, wherein a
searchi ng mechani smfor searching tie teaching file is provided. A nethod
as clainmed in claim1l, wherein when the at | east one nedical imge is
retrieved fromthe at |east one clinical database, patient-specific
information related to the at |least one nedical inmage is retrieved with
the at ) egst.cone medical image A method as clained in claim3, wherein the
pati en1£-speC| fic information includes sensitive information, the sensitive
i nformation being subjected to an anonym zation process. A nmethod as

cl a: meq h%&h?@é{riewp@hﬁmaamm@gsarfmwaﬂ I];éa%l io@él_imwrgmg@cﬁmemmbufmnghe steps of
repl aci ng_each, itemof .the sensitive inforpation with an anonym zation
code. A ?tt?Bﬁteggh"@@?'Fpgd“?tmo‘%é?cgid}??&es\}ﬁ?gf)g?n t he anonym zati gn code

i ncl udes a (aarettisning at lepsheneanasitalimagreirom te gt ledst Rnedimgoeaaeliye. A met hod as
clai med in (g &bfgine MIBEEINE ntddRaIMh&]d iXa ustassghort string of characters

representin the creator of t ensitive information; and the type
represents (%ag‘?ﬂe?t'%?rafjﬂ%baé‘éﬁgi’%?‘?fzhe ﬁilrl'?ﬁf)tr‘)ﬁﬁhafmnggﬁ%t hod as clained in

clai m 6, whey generatingihe tachigg filé;r st performed to determne if the item of

sensitive ipf %V%HﬂquaéﬂiﬁafirQrirﬁcY{thdétlab{asQ%'a anonyni zed and the anonymi zation
code previous yéq%enerat ed; and, If retrieving and using the

.an | es,
previ ous| y (Bef¥eRlBgRt 'eéﬁkﬂ?ﬁr"ﬁ’ie’iafttp%ﬁg‘ﬁméﬁ!es‘l4 A method as clained in claim
4, wherein the sensitive informati on i ncludes one or nore itens selected

from the,grouR a%%%e%ti%u %lginpffer?’e‘H £0ar in{ﬂ%@?;harﬁ@ﬁ }of Bdardrhg 104 R8&nimat i ent ' s
names, ot her patient , patirent’s Piren name, patient”s address,
pati ent' Sefsdredlé8ne numbers, patient's nother's birth name, region of

resi dence, country of residence, nmlitary rank, branch of service, patient
comeny s, additionalePRtdARY, BheLR When iR &idbNeheRRRlF e & RfTea eferring
from the at least one clinical database, patient-specific information related to the at least one

medical image is retrieved with the at least one medical image.

4. A method as claimed in claim 3, wherein the patient-specific information includes sensitive

information, the sensitive information being subjected to an anonymization process.

5. A method as claimed in claim 4, wherein the anonymization process includes the steps of

replacing each item of the sensitive information with an anonymization code.

6. A methad as claimed in claim 5, wherein the anonymization code includes a randomly

generated number, a prefix and a type.

7. A method as claimed in claim 6, wherein the prefix is a short string of characters representing
the creator of the sensitive information; and the type represents nature of the sensitive

information.

& A method as claimed in claim 6, wherein a check is first performed to determine if the item of
sensitive information has previously been anonymized and the anonymization code
previously generated; and, if yes, retrieving and using the previously generated

anonymization code.



physi ci an's address, referring physician's tel ephone nunbers, and all other
person nanes. 10. A nethod as clained in claiml1, wherein retrieval of the
at | east one nedical image nmay be in batches or interactively. 11. A

met hod as clainmed in claim10. wherein when retrieval is in batches, a
plurality of medical imges and infgormation relative to the plurality of
medi cal inages is retrieved automatically using groups of patient
identifiers. 12. A nmethod as clained in claim 10, wherein when retrieval is
i n batxhasnethodlas Elaikriet jh @dimpahaéh theisebgfes infondlationfireiuded oreror mefeditemse t o t he
pluralit ' ' dSerefrrt tl.Lal US] ups of

St udy 1 aifio TR A ol FRAGR oS ol P, FHIERITE) L e TR, 62

retri evapatiest 1By, patipREdDitcpans Gptiept's agdresya prtientsetelpphione S4BPerS BAENSet ri evi ng
thehpl ur a.loinwsd_@ifth rmﬁhbpﬁdgiohrmg@mefnﬁé;mom?_ atrelsieﬁé, 2maeranni grahch d:f_magg _
archive accordipg.to t patient ideptifiers, 14, . a imed in
cl o m 1255 el s PREUSTH pefE)hapa e B Adlle el

pr ocessophysigiauls adpreasdrefeging ipbxsicirg stidiephphamumtiersy ansk allpih@r Reisoninglges fromt he

at least one clinical imge archive using the study identifiers. 15. A

met hod as clainmed in 10, wherein when refrieval is ipteractive, the at

| east Gnd "I?moﬂiaﬁgllﬁ"mef’Wa‘iﬁ%'\{‘\gr‘ﬁ'i‘ﬁr?)’érefr?vﬂﬁg&‘?éﬂe éP'F‘Fgm%J']‘ﬁ'fHBH‘? T2y 82 i nterface
and i nst baidtes onistesctivelyassed fromthe graphic user interface to a PACS
accessor of an inmage server, the PACS accessor interrogating the at | east
one clinical inmage archive, finding at |east one nedical inage of

i nt er ddt A mgied B8 Climedih gaim - &’PEfP'ég@F” &Y@Vﬁ‘éﬁjIncbérch?%wﬁ@&”%i'woof?ﬂ?ﬂﬁ?'nat i on

rel ati veiniaged el iaformagiars telation & the giucdily dof megies.imades iArariedrbautarsatichilyi med in

claim 13u8iw&ﬁ)§gfFgatﬂgnte?&engif%pss_t one medical image is received fromthe at
| east one nical 1T nage archive, the inage server first storing the inmge

in a tenporary disk directory and validating the at |east one inage
accor din@ héhad 4 OV SIhamthan ol whartth wheh rdtheviahi@ irabatdhea atpluealiey df regieali S not a

alid DI i he | i i . i d
ehecki ng A" A ariten IOROE Ot Bitauf o gy Radells Rlnd E@alpmaligy' TRO7, 200
16, wher esing drups lgestygdy ideatifiers. one i mage al ready exists in the database, the

i mge server noves the at | east one inmage into a duplication directory.
13. A method as claimed in claim 11, wherein the retrieval is by a PACS accessor of an image
server reading and retrieving the plurality of medical images from the at least one clinical
image archive according to the patient identifiers.

14. A method as claimed in claim 12, wherein the retrieval is by a PACS accessor of an image
processor reading and retrieving the plurality of medical images from the at least one clinical

image archive using the study identifiers.

15. A method as claimed in 10, wherein when retrieval is interactive, the at least one clinical
image archive is queried using a graphic user interface and instructions are passed from the
graphic user interface to a PACS accessor of an image server, the PACS accessor
interrogating the at least one clinical image archive, finding at least one medical image of
interest, and retrieving the at least one medical image and information relative to the at least

one medical images.

16. A method as claimed in claim 13, wherein the at least one medical image is received from the
at least one clinical image archive, the image server first storing the image in a temporary
disk directory and validating the at least one image according to a DICOM standard; and, if



18. A method as clained in claim16, wherein if the at |east one image is
not in the database, the inage server queries the at |east one clinical

i mge archive to retrieve relevant patient, study, series and inage
information, and nmerges the information with the at |east one nedical

i mge; and stores the information and the at |east one nedical inmage in the
dat abase. 19. A nethod as clained in claim18, wherein the at |east one
medi cal inmage and information are stored in the database and i ndexed by
one or nbeet eadtead @thgk der it b lvelidgdIOON inegss ittet image sirver dpedrdiemthe st leaste, pati ent
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medi um ‘ﬂ the a east one
teaching file is in accordance with a Medical |naging Resource Centre

st andagda H%%od é@gaﬁ@a quldcirﬁ r16{vﬂ1}el‘éurﬁﬂh8 at ae&?b@hagmgeﬁn fHeQfataBhse mast one
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cl ai med |h@?é7|aﬁél Bbre< the'Mishatidh %%&@t@%ﬁ@meama ih&Jedt th@Baboat abase for
storage required information, including database tables, database

i ndexes, database scripts, and pointers to the nedical inages and t eachi ng
fil es.1824 methpgas ebioned asclairh B, merareimthe bideast &1 meival image ariianformedjen arer ver i s
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medi cal inmage. 16 25. Apparatus as clainmed in claim22, wherein the MRC
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21. A method as claimed in claim 1, wherein the at least one teaching file is in accordance with a

Medical Imaging Rescurce Centre standard.

22. Apparatus for retrieving medical images from at least one image archive and creating at least
one teaching file; the apparatus including a database, an image server, a MIRC server, a web

server, and a graphic user interface for operation on a user's machine.

23. Apparatus as claimed in claim 22, wherein the database is a relational database for storage
of all required information, including database tables, database indexes, database scripts,

and pointers to the medical images and teaching files.

24. Apparatus as claimed in claim 22, wherein the image server is for communicating with the at
least cne clinical image archive, querying and retrieving the at least cne medical images, and
patient data, study data, series data, and image-related information from the at least one

medical image.



27. Apparatus as clainmed in claim22, wherein the inmage server includes a
PACS accessor for querying and retrieving inmages fromat | east one inage
archive. 28. Apparatus as clained in claim27, wherein the inage server
includes a DICOM receiver for receiving the at |east one nedical inmge
retrieved fromthe at | east one image archive by the PACS accessor. 29.
Apparatus as clained in claim 28, wherein the inage server further includes
a DICOM anonyni zer for anonyrnizing the at |east one nedical inmge

recei wsdAppaatus be caimddeiasdaimnze, whesge thar RO/ serlosr trinddeBl IMIBY ceudienter . 30.

Appar at “ﬁm&%n&'irﬁiuﬁ?ﬁgl\ﬁlﬁb @;e@igg%m\y@ &jch an MRIP servlet is provided in
"to

the web server tt ervice requests fromthe graphic user interface. 31.
Apparatus as clained in claim22, wherein the graphic user interface
i ncl udgs AggarMisRATEISihE® Rt clairA$2 awhesdn theMcbrsbheesanls@eduasts titeived flomab br owser
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provi di nprodgingkdRess forptprisrgd MIRE fils editirgfunctiensyi ce for the dat abase and for
the user's machine. 33. Apparatus as clained in claim?22, wherein the MRC

server__i ncludes an M uery to .provide [ rLned by .the MRC
schene’- APParalyn 2y C@E?"ﬂ‘éﬁgs‘:%g? 3?&%’&”?“5? ["8?/"3??% %Vfaerr :WE@P%’?% ggég ggfesf%é%rt eo ne
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standard. 35. Conputer useable medi um conprising a conputer program code

that is configured to cause_ _a processor to execute ORE 1or e functions
a DICOM receiver for .

to pe@ﬁoﬁpﬁafaﬁtg aseliaimer igrclaim 27 pyherein the image server includes

receiving the at least one medical image retrieved from the at least one image archive by the

PACS accessor.

29. Apparatus as claimed in claim 28, wherein the image server further includes a DICOM
anonymizer for anonymizing the at least one medical image received from the at least one

image archive by the DICOM receiver.

30. Apparatus as claimed in claim 22, wherein an MIRIP servlet is provided in the web server to

service requests from the graphic user interface.

31. Apparatus as claimed in claim 22, wherein the graphic user interface includes an MIRIP client
as a user interface able to run in a web browser or as a stand alone application on a user's

machine.

32. Apparatus as claimed in claim 22, wherein the MIRIC server includes an MIRC storage for
providing an MIRC teaching file storage service for the database and for the user's machine.

33. Apparatus as claimed in claim 22, wherein the MIRC server includes an MIRC query to
provide queries as defined by the MIRC scheme.

34. Apparatus as claimed in claim 22, wherein the at least one teaching file is in accordance with

a Medical Imaging Resource Centre standard.

35. Computer useable medium comprising a computer program code that is configured to cause

a processor to execute one or more functions to perform the method of claim 1.



